Mathematical modeling of many phenomena in applied science leads to parabolic equations. So the solutions of such equations are of interest. Numerical solutions such as finite difference approach needs a large size of computation. Adomian decomposition method which needs less computation is employed to solve parabolic partial differential equations and results are compared with the results of Crank-Nicolson method.
Introduction
Consider the second-order quasi linear partial differential equation: 2 , and the second-order derivatives occur with the degree at almost one. If b 2 − 4ac = 0 , the Eq. (1) is of parabolic kind. In numerical methods, such as finite difference methods which are commonly used for solving these equations, large size of computations are needed and usually the round-off error causes the loss of accuracy.
The Adomian decomposition method applied to parabolic equation:
For applying Adomian decomposition method to solve Eq. (1), this equation must be rewritten in a special form which is called canonical form. Canonical form of Eq. (1) depends on the indicated initial or boundary conditions, and will be discussed in the following.
I)
Consider the parabolic Eq. (1) with the following initial conditions:
Regarding these conditions, let's rewrite the equation (1) as the following:
Using the operatorL yy = ∂ 2 ∂y 2 , (4) can be written as:
Applying the inverse operatorL −1 yy = y 0 y 0 (.)dydy to both sides of (5), we get:
Considering initial conditions, we have:
Eq.(7) is a canonical form of Eq. (1). To solve Eq. (7) by Adomian decomposition method let's consider, as usual in this method, the solution u as the summation of a series
And the integrand on the right side as the summation of a series:
Where A n (u 0 , u 1 , . . . , u n ), well defined in [3] , are called Adomian polynomials and should be computed. Substituting (8) and (9) into (7) leads to:
From which The following Adomian procedure can be defined:
We can determine the components u n as many as is necessary to enhance the desired accuracy for the approximation. So, the n-terms approximation
i=0 u i can be used to approximate the solution.
II)
If the initial conditions are:
∂x 2 is suitable and we rewrites the Eq. (1) as the following
Applying the inverse operator L
x 0 (.)dxdx to both sides of (13), we get:
Substituting (11) and (12) into (14), we have:
III) If the initial conditions are:
Then we use the operator L xy = ∂ 2 ∂x∂y . The Eq.(1) can be written as:
Applying the inverse operator L −1 xy = y 0 x 0 (.)dxdy to both sides of (18), we get:
Substituting conditions (16) and (17) into (19), we derive:
IV) Another form of parabolic equation which worths to mention is:
With the following initial condition,
Applying the inverse operatorL
Substituting initial condition (22) into (23), we have:
Equations (16), (20) and (24) 
Numerical results
To illustrate the method some examples are provided, for different cases.
example1:consider the following equation [2] : 
And the solution by Adomian decomposition method consists of following scheme:
From which:
Therefore the exact solution will be derived:
In table 1 the results of Adomian method and crank-Nicolson method are compared, for some specified value of x and t. 
Which can be written as
And without any more details
By using an algorithm for computing Adomian polynomials [4] the Adomian scheme would be as follows:
First few terms are
u 1 = (2 − x 2 )t u 2 = (x 2 − 4) t 2 2! u 3 = (x 2 − 6) t 3 3! . . .
The general term:
Which is the exact solution.
For some specified value of and, the results of Adomian method and Crank-Nicolson method are compared in table 2. 
table2 T he solution of u(x, t) f or dif f erent values of x and t
From (11) we get: 
And we have:
u 0 = e x u 1 = e x t(x 2 + 2x + 1) u 2 = 1 2 e x t 2 (x 4 + 8x 3 + 16x 2 + 12x + 7)
Conclusion
The aim of this article was to derive an approximation to the solution of parabolic equations. We have achieved this aim by applying Adomian decomposition method. In example 1 after some steps the remaining terms would vanish and the solution will be derived. In some cases as example 2, we can recognize the solution from the series resulted by applying Adomian decomposition method. In other cases as example 3, an approximation can be obtained by calculating as many terms as desired to increase the accuracy, the more terms the more accuracy. The small size of computations in comparison with the computational size required in Crank-Nicolson method is one of the advantages of Adomian method. Another point worth to mention is the rapid of convergence of Adomian decomposition method. The reliability, simplicity and accuracy of this method have been pointed by many authors who have applied this method for solving different functional equations. This method has been extended for solving some systems of functional equations by the first author, the problem of convergence of the method in applying the method for various systems are a reach source for young mathematicians to work on.
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